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Temperatures of Mississippi River water, ns of inter- 
est in water treatment, are recorded on about 5 days each 
week at the Carrollton Purification Plant. A quart 
sample is taken from the influent to the grit reservoirs; 
although this sampling point is about three quarters of a 
mile distant from the intake, calculation indicates that, 
because of the insulation afforded by the earth cover, no 
appreciable change in temperature of the water occurs 
during travel through the 48-inch low-lift main. No high 
degree of accuracy is claimed for the data, however, since 
readings have been made with various thermometers, and 
by many different individuals having a wide range of per- 
sonal equations. Observational errors are probably 
greatest under winter conditions when cold water samples 
are brought into a warm laboratory; postponing the read- 
ing of a thermometer, in such a case, for 5 minutes may 
cause & error as large as 2° F. 

Monthly average temperatures for the 24-year period 
1915-38, inclusive, are given in table 1, and are plotted in 
the accompaning figure; abscissae are at the midpoints of 
the months. 

The average monthly air temperatures for a 68-year 
period, obtained from Weather Bureau tables, are also 
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plotted in the figure. The minimum air temperature is 
reached much sooner in winter than the minimum water 
temperature; however, in summer, the air-temperature 
maximum is reached only a few days before the water- 
temperature maximum. Points of intersection of the 
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two curves, in early July and early December, divide the 
year into a long interval of over 7 months, early in the 
year, pe which the average air temperature is greater 
than that of the river water, and a short period of almost 5 
months during which the river water is slightly warmer 
than the air. Since the river flows southward from a gen- 
erally colder region it can readily be understood how the 
winter water temperature is below local mean air tempera- 
ture; but the fact that the water temperature in midsum- 
mer is higher than local air temperatures is more difficult 
of interpretation. The following factors are suggested: 
(1) Sampling is done at oigpe e and errors caused by 
postponed readings increase the temperature of the 
sample according to the prevailing noon summer tempera- 
ture; (2) during stream flow, water temperature is in- 
creased directly by solar radiation, and this factor is 
capable of accoun for a temperature rise of approxi- 
mately 9° in July, if insolation is estimated at 500 gram- 
calories per square centimeter per day. 


T 1.— Monthly Mississippi, water temperatures at 
e 


w Orleans. 

Month HEE 

January........ 43/46 47/48|47|49|53|48| 46! 46|43| 46|45|43| 47/47] 46) 54/51/48 48/47,60 47/48] 3.7 
February_...... 45 45146 51|46 50! 52/45! 45/43/44! 46/47/44) 49| 46) 43|50|50/47| 3.0 
43/44 55 58/52) 49) 50) 44/49/49) 50) 47/48) 52) 51/55) 54/50) 4.2 
78|66|67|70|67|67|70|71 70|73|71 3.1 
77|75|71|78| 79] 76] 76/82/81 78| 2.7 
2.1 
‘August. 1.7 
Septem ber 86/82/81 1 2. 3 
70|70|72|73|83|74| 75|74|75|77|72| 74|75| 74] 75|74|74|74| 2.9 
November.....- 65|61 |61 59/64/64) 3.0 
51 | 51 3. 2 


The maximum difference between air and water tem- 
peratures, amounting to slightly over 10° F., occurs at the 
time of minimum river temperature in mid-February; in 
summer the largest difference (in the opposite direction) 
is only about 2.5° F. The water temperature curve is the 
more symmetrical; river temperatures, owing to the great 
bulk of the water mass, naturally exhibit a smoothed 
effect of the factors influencing the seasonal temperature 
variation. The river temperature curve is closely a 
sinus soidal wave, having nearly a 2-month lag in its 
minimum and approximately a 1%-month lag in its maxi- 
mum behind the winter and summer solstices, respectively. 
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DISTURBANCE OF OCTOBER 29-NOVEMBER 8, 1939 
By E. Hurp 


The fifth tropical disturbance of 1939 originated from 
a shallow low-pressure wave in the southwestern Carib- 
bean Sea on October 27. A slow north-to-northwest 
movement of the wave, with equally slow fall in barometer, 
occurred until 7 p. m. (E. ©. T.) of the 29th, when a 
cyclonic circulation became more developed, with center 
not far to the southward of Swan Island. At the morning 
observation of the 30th the center was close to the west- 
ward of Swan Island, where the barometer read 1,004.7 
millibars (29.67 inches), wind south-southwest, force 5. 
During the day of the 30th the disturbance curved into a 
northeasterly direction, the center pot to the north 
of Swan Island where, at 7 p. m. (E. 5S. T.), the barometer 
had fallen to 1,003.4 millibars (29.63 inches). Up to 
that time no gales had been reported in connection with 
this disturbance. But at midnight of the 30th-31st the 
American steamer Olancho, Santa Marta toward Barrios, 


. experienced a gale of force 8. The ship’s position at 4 


. m. of the 30th was in 16°25’ N., 83°53’ W., where she 

ad lowest barometer, 1,005.1 millibars (29.68 inches). 

During the 31st the disturbance increased in intensity, 
and was locally of hurricane force as it passed over the 
Cayman Islands during the afternoon. At Grand Cay- 
man the maximum wind velocity was 92 miles an hour, 
and the lowest pressure, at about 3:30 p. m., was 990.5 
millibars (29.25 inches). Press reports indicate con- 
siderable damage on the islands, and the loss of four 
schooners. The strongest wind reported by a ship on 
the 3lst was from the northwest, force 9, experienced by 
the American steamer Memphis City near 21° N., 85° W., 
at about 7 a. m., ship’s time, The ship was at that time 
considerably to the west-northwest of the storm center, 
then near 19° N., 82° W. 

After leaving the Caymans, the cyclone took an east to 
east-by-south course toward Jamaica, and at 7 p. m. 
(e. S. T.) of the 31st, while yet moderate to strong 
northerly gales were blowing at Grand Cayman, strong 
southerly gales were battering the western extremity of 
Jamaica. At 7 a.m. (E. 8S. T.) of November 1 the center 
lay close off the northwest coast of Jamaica, where there 
was heavy property damage, particularly at Montego 
Bay, according to press reports. Here the high waves 
forced scores of families to leave their homes, and one 
life was lost. Heavy rains also added materially to the 
damage done on the island. During the day a few ships 
well to the westward of the storm center reported north- 
erly cay of fresh to strong force along the eastern slope 
of a high pressure area central over the extreme southern 
Gulf States. 

During the 2d and 3d of November the storm center, of 
lessened energy except for local manifestations, moved 
very slowly and capriciously, but generally eastward, 
between Jamaica and eastern Cuba, accompanied by 
strong winds and torrentiai rains. Floods in the southern 
Cuban rivers resulted in damage to crops and livestock 
and the loss of one life. Even as far to the eastward as 
Haiti some damage was done in coastal localities by the 
high seas. The strongest winds reported during the 2 
days was encountered by the Honduran steamer Amapala 
on the 3d. At 8 a. m. this ship, in 18°37’ N., 76°05’ W.., 
had an east-southeast gale of force 10, barometer 997.3 
millibars (29.45 inches). This reading is the lowest re- 
oie by a ship during the course of the storm in the 

‘aribbean Sea. Between the Amapala and the Cuban 


coast two other ships, at 7 a. m., reported east gales of 
force 8 to 9, but with much higher barometers. At 7 
p. m. (E. S. T.) of the 3d a ship near 19° N., 76° W., had 
a southeast gale of force 9, but with only moderately low 
barometer. 

Outside of the immediate area of the disturbance, in the 
eastern Gulf of Mexico, the Florida Strait, and off the 
southern Atlantic coast, there were —. northeasterly 
winds, but these were more related to the anticylcone 
over the United States than to the Caribbean disturbance. 

During the 4th the Low center moved slowly northward 
across eastern Cuba. At7 p.m. (E.S. T.) of that day the 
barometer at Guantanamo read 1,003 millibars (29.62 
inches.) In the neighboring sea area the highest wind 
noted for the day was of force 8, from the southeast, at 
4 p. m., lowest barometer 998.6 millibars (29.49 inches), 
reported by the American steamer Margaret Lykes, in 
21°00’ N., 75°15’ W. The wind on ship changed to 
northeast, force 8, at 6 p. m. 

Farther northward the high pressure was giving way 
and by the morning of the disturbance was central 
over the southeastern Bahamas, with a shallow trough of 
low pressure extending northward to the New Jersey 
coast, where another Low center had formed since the 
preceding night. 

The ae center at 7 p. m. (E. S. T.) of the 5th lay 
near 25° N., 72° W., now moving north-northeastward 
with greatly increased rapidity. ‘The American steamer 
Delfina reported the heaviest wind, force 9 from south- 
west, in connection with it, in 27° N., 71° W., at 11 p. m. 
The ship’s barometer at that hour was 993.2 millibars, 
29.33 inches. The more northerly center then lay off the 
southern New England coast. During the afternoon 
hours it caused gales of force 9-10, as reported by ships, 
within the region 37° to 40° N., 69° to 74° W. 

During November 6 ship reports were few from along 
all but the northernmost part of the trough of low pressure 
extending from the eastern West Indies to New England, 
but the center of the southern disturbance at 7 a. m. 
(E. S. T.) could be located at approximately 29° N., 70° 
W., from which point it continued to move north- 
northeastward, to the westward of Bermuda. By evening 
of the 6th, continuing at great speed, the storm center, so 
far as can be estimated from the few ships’ reports, was 
in 39° N., 64° or 65° W. During the night it traveled 
toward Newfoundland, and the center was close to the 
island at 7 a. m. (E. S. T.) of the 7th. The cyclone was 
now displaying considerable energy. The Dutch steamer 
Veendam, at 6 a. m. of the 7th, near 44° N., 55° W., had a 
south gale of force 9 and lowest barometer 995.5 millibars 
(29,40 inches). An hour later, a little to the westward, 
she met a westerly gale of force 11. Thereafter the storm, 
of considerable depth and intensity, continued its north- 
ward movement, crossed the Gulf of St. Lawrence and 
Newfoundland, and on the morning of the 8th was central 
to the eastward of Labrador. 

Quoting from the report of Grady Norton, forecaster on 
duty at our Jacksonville office, regarding the disturbance 
in its tropical stages: 

An interesting and somewhat disconcerting aspect of this dis- 
turbance was the occasional breaking away of large blocks of 


tropical air, with attendant waves of falling pressure, which formed 
secondary disturbances off the South Atlantic coast, which in turn 
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moved northward and formed vigorous storms. It is believed that 
the energy thus released was a factor in preventing a more severe 
development of the original tropical center. 


The first bulletin relative to this disturbance was issued 
from the Weather Bureau office, Jacksonville, Fla., on 
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October 30, and was followed at frequent intervals by 
timely bulletins and advisory warnings until November 6. 

The track of this disturbance, together with the tracks 
of preceding tropical disturbances of the year, will appear 
in the December issue of the Review. 
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druck aus den Berichten der mathematisch-physischen Klasse 
der Siichsischen Akademie der Wissenschaften zu Leipzig. 
XC. Band. Sitzung vom 14. Februar 1938.) 
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SOLAR OBSERVATIONS 
[Meteorological Research Division, Epaax W. Woo.ano in charge) 


SOLAR RADIATION OBSERVATIONS, OCTOBER 1939 Tase 1.—Solar radiation intensities during November 1939 
By Irvine F. Hanp {Gram-calories per minute per square centimeter of normal surface] 

Measurements of solar radiant energy received at the 2 
surface of the earth are made at nine stations maintained Gun’s conti Githees 
by the Weather Bureau, and at ten cooperating stations 
maintained by other institutions. The intensity of the 7:30 | 9g 7 | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.0° | 75.7° | 73.7° | 1:30 : 
total radiation from sun and sky on a horizontal surface mat coe 
is continuously recorded (from sunrise to sunset) at all Date | ren Air mass Local 
these stations by self-registering instruments; mer. 
metric of the mp direct solar A. M. M. time 
tion at normal incidence are made at frequent intervals on 
clear days at Weather Bureau stations (Washington, e | 50] 40] 30 | 20/110] 20] 30 | 40] © 

;'G. ison, Wis., Lincoln, Nebr.) and at the Blue ” 
Hill Observatory at Harvard University. Occasional Nov. 13......| | | |S | | | 
observations of sky larization are taken at the Weather Nov. | | 100 | 18 | 
Bureau stations at Washington and Madison. tel 

The geographic coordinates of the stations, and descrip- Nov. 1.68 | 3 
tions of the instrumental equipment, station exposures, Noy. | Lor | | 
and methods of observation, together with summaries of aw ; 
the data, obtained up to the end of 1936, will be found in |—!05 | 0.00 
the Monraty Weatuer Review, December 1937, pp. 

415 to 441; further descriptions of instruments and meth- MADISON, WIS. 
ods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of tar 
direct solar radiation at normal incidence, with means and Nov. 2.87 274 
their departures from normal (means based on less than 3 Noy. X30 ter 
observations are made with the Marvin pyrheliometer; at Nov. 5.36 | | | 1.05 1.59 6.27 
Washington and Blue Hill they are obtained with a record- Noy: | | Lis 
ing thermopile, checked by observations with a Marvin 
pyrheliometer at Washington and with a Smithsonian |—‘01 | 0.00 |—:03 |-+.03 
silver disk pyrheliometer at Blue Hill. The table also 
gives vapor pressures at 7:30 a. m. and at 1:30 p. m. LINCOLN, NEBR. 

h. ts of radiati Nov. 1 1.78 1.13 | 1.26 | 1.43 2.49 
able 2 contains the average amounts o lation Nov. 1-......| 1.78 |-..... -26 | 1.48 
received daily on a horizontal surface from both sun and | | | send 2 
sky during each week, then departures from normal and Noy: £36 | Cos | | | as | 
the accumulated departures since the beginning of the $18) | tos) | 
year. The values at most of the stations are obtained Nov. 3.63 | | 1-06 | 1.18 | 1.36 1-39 1.00] 82) 4.57 
from the records of the Eppley pyrheliometer recording Noy: 
ashington, Madison, coin, an ue . Means. -76| .88| 1.06] 1.39 114 1,00] .87 |...... 

Total solar and sky radiation was above normal at al] —.14 14 11 +, 08 |—.04 |—,05 |...... 
stations except La Jolla, Twin Falls, and Miami. Data 7 
for the — stations will be published as soon as they BLUE HILL, MASS. 
are available. 

Polarization observations made at Madison on 3 days Nov | 
on the ist. These are close to normal for No- Nov. 8.2 | | 1.00 | 125/105] 46 

LATE REPORTS Nov. 44 £8 | Loe | as | 

The total solar and sky radiation values obtained at Nov. 22) Lot | 1.12) 1.27 127} 112) .98) 
Twin Falls for the weeks beginning Sept. 3, 10, 17, and | 
24, and Oct. 1, 8, 15, and 22 are 488, 368, 436, 393, 207, Nov | | 
290, 296, and 229 respectively, with corresponding de- Nov. 28.....- Ried 
partures of +8, —82, +26, +26, —157, —57, —29,and 
Miami are 373, 364, 307, and 363, with corresponding 
departures of —27, —5, —51, and —26. 1 Extrapolated. 
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TABLE 2.— Average daily totals of solar radiation (direct + diffuse) received on a horizontal surface 


Gram-calories per square centimeter 
Week beginning-- 
Wash- | Madi- | Lin- Chieago New Fresno San Fair- | Twin Miami New | River-| Blue | New- | Friday} Cam- | Albu- 
ington son coln York Juan | banks Falls | Jolia Orleans| side Hill port | Harbor} bridge |querque 
cal cal, cal. cal. cal cal. cal. cal. eal. cal cal. cal. cal. cal cal cal. cal. cal. 
ee 254 199 290 137 202 345 472 47 243 303 A PRA 337 248 255 199 223 458 
aia edie 278 217 253 179 203 292 536 76 236 159 318 252 229 251 62 222 300 
Nov, 12 24 237 240 210 246 288 408 32 208 334 119 306 259 78 402 
Nov, 10 114 105 184 76 127 256 453 12 191 292 313 316 202 119 142 121 124 314 
155 | 115 158 80 M41 228 436 12 286 255 200 191 96 173 186 
Departures of daily total normals 
+7 +12 +50 —18 +20 +1 21 +21 —13 +32 22 +9 
+51 +47 +7 +43 +45 —13 94 +39 —135 —24 +15 —49 22 -1 
+76 +89 +31 +08 +111 33 —32 +3 42 +31 —108 —102 +9} +101 +70 
-9 -12 +26 +6 -1 —50 +17 +33 +38 -3 +39 
Accumulated departures since January 1 
+17, 584 |4+12, 348 |+7, 763 |+-19, 026 |+8,167 | -+-763 |+-10,057 |—1,386 |—2, 681 |+3, 822 |—6, 440 —4, 555 591 |+-3, 136 |+-5, 957 
POSITIONS AND AREAS OF SUN SPOTS POSITIONS AND AREAS OF SUN SPOTS—Continued 
| Communtented . J. F. Hellweg, U. 8. Navy (Ret.) 8. Naval 
Observatory. Data from measurements at the U. 8. Naval Observatory from 4 Heliographie 
obtained at the obeervateries inateated. Difference in longitude is measured from 
the central meridian, positive toward the west. Latitude is positive toward the north. East- Ares 
gress are toy in millionths of ern Dit- Dis-| of Spot Plate 
ww eac v iow longitude, latitude, area of s ups, and spot count s a -| Observatory 
iven reapoctivel “the sssumed longivode of tee of the Gk, assumed ntitude stand | group | | Lon-| pati. | | [eount]| Wal) Obs 
the center of the disk, total area of spots and groups, and total spot count) time | N° in |,%© | tude | cen- group 
tude 
longi- ter of 
tude disk 
Heliographic 
Fast- | Mount Area 1939 | A. m. 
ero. | Wilron Dif- Dis- | of Spot Plate 6/10 57 6668 | —27 | 162) +10 27 48 7| VG | U.S. Naval. 
Date | stand- up | tance/ spot | qual-| Observatory 6662; 180) 13) 19% 22 
ard | | ence | | Lati-| from | or ity 6661 | +13 | 23 | 22] 27 
time ' in tude tude | cen- jgroup 6663 | +18 | 207 | +19 2B 4s 2 
a ter of 6656 | +63 | 252; —9 64 97 1 
tude disk 6657 70 | 259) +5 69 | 436 15 
6655 77 | 266 | +21 76 48 2 
1989 A. m. be 
Nov. 1/1 6] 75] 12] @ | U. 8. Naval (189)| (+4) 1,113) 7% 
6055} +11 | 266/421) 2] 145] 8 
6663 | +29] 205 | +19 33 97 12 
8 6062 | —63 | 178] —7 VG Do. 
6661 | —41 200 | —18 46) 104 13 (176)| (+4) 908 46 
—13 | —17 48 4 
+9; 20; -—9 | 145 16 ll 2% 6672 | —80 82 | +11 79 36 3; Do. 
6657 16 | 257) 17 | 679 45 6669 | —75 87 | —20 77 | 145 1 
6655 | «(206 21 2 73 8 6671 | —38 | 124 | —10 40 36 5 
(241) (+4) | 663 | +43} 203|+20| 45| 5 
6662 | —49 | 1709) —6 21 2; Do. 
| —28 | 200/18 | 35 | 201] 13 (162) (+4) 483) 42 
mi 3 9/10 2 | ¢672| s2|+10| 1m| 7| @ Do. 
0657 | +30} 258) +5] 30/ 630) 20 
6655 | +37} +22) 41) 73 2 + 
6662 182} —7| 39] 48] 10 
1,551 | 67 6661 | +57 | 206|—-17| 48 4 
4/12 0667 | —75 | 139 +13 73 VG Mt. Wilson (149)} (+4) 459 37 
6662 | —35 | 170) —5 36 | 201 27 
6661 | —13 Wl | —17 242 35 6673 | —68 68; —9 68 6 1 G Do. 
6663 | —98 |) 25) +21 19 12 5 6672 | —53 83 | +11 53) 104 17 
6665 | —5 | 200) +13 10 12 1 6669 | —48 88 | —20 53 61 3 
664 | +2) 216) —15 18 6 1 6671 127| —10 16 97 10 
6656 | +37) 251 -9 38 97 3 6670 | +24 | 160 | +14 25) 145 21 
6657 Te 28) +4 43 582 40 6662 | +47 183 —7 49 12 3 
6655 265 | +21 8 73 4 6661 | +70 | 206 | —16 72 48 1 
6661 +1} —17 2 | 242 10 6671 130 ba 97 
| +4} 205/420) 16) 12] 1 
(201)! (+4) Lud! (123)' (+3) $11! 113 
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PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR NOVEMBER 1939 


[Dependent alone on observations at Zurich] 
Data furnished through the courtesy of Prof. W. Brunner, Eidgen, Sternwarte, Zurich, Switzerland] 


November Relative November Relative November Relative 
1939 1939 1939 


November Relative November Relative November Relative 
1930 num bers 1939 numbers 1939 numbers 
Gh Eac 98 | 24....---. Ec 61 
Ee 37 | 18........ 61 


numbers numbers numbers 
Ec 40 | 19_-.----- Me 75 | 29__.----- a 43 


Mean, 24 days=65.4. 
a= Passage of an average-sized group through the central meridian. 
b= Passage of a large group through the central meridian. 


c= New formation of a group a middle-sized or canter of 
E, on the eastern part of the sun’s disk; W, on the western part; M, on the cen 


“d= Entrance ofa large or average-sized center of activity on the east limb. 


AEROLOGICAL OBSERVATIONS 


[Aerological Division, D. M. Litre in charge) 
By B, Francis DasHIELL 


During November 982 radiosonde and airplane observa- 
tions were made in the United States, Alaska, Canal Zone, 
Hawaii, and the West Indies. Of these, 819 were radio- 
sondes, with 96, 88, 71, and 36 percent reaching 5, 10, 15, 
and 18 kilometers, yom at Tables 1 and la show 
these observations, while pressures, temperatures, and 
resultant winds for 5,000 feet (1.5 kilometers), 3, 4, and 5 
kilometers, are shown on charts VIII, IX, X and XI, 
respectively. Chart XII gives the isentropic data for 
November; tables 2 and 3 list the winds; and table 4 
indicates the tropopauses. Effective November 15, 1939, 
the hour of all radiosonde observations was advanced to 
1 a. m., 75th meridian time. 

The mean free-air pressures at 5,000 feet (chart VIII) 
were lowest over the northeastern United States (Mount 
Washington, N. H., 840 millibars), the northern Great 
Lakes region (Sault Ste. Marie, Mich., 845 millibars), 


_ and thence northeastward over Canada (Newfoundland, 


833 millibars). Pressure was lowest, however, in Alaska 
(Fairbanks and Juneau, 825 and 832 millibars, respect- 
ively). Mean pressures were relatively low along the 
Pacific coast, but the highest occurred over the central 
Rocky Mountain region, the South, and the Southeast 
(Durango, Colo., San Antonio, Tex., and Pensacola, Fla., 
855 millibars). 

At 3 kilometers (chart [X) the distribution showed a 
statistical Low over Sault Ste. Marie, Mich., (699 milli- 
bars), and a nicu over Pensacola, Fla. (714 millibars). 
Mean pressure continued relatively lower over the Pacific 
slope, but again the lowest pressure of the month occurred 
over Alaska (Fairbanks, 678 millibars). 

Charts X and XI show the mean pressures at 4 and 5 
kilometers, respectively. In the United States the lowest 
pressure persisted over Sault Ste. Marie, Mich., while the 
southern high-pressure area became definitely centered 
over Miami, Fla. Low pressure continued over Alaska, 
with Fairbanks having the lowest during November (592 
and 514 millibars at 4 and 5 kilometers, respectively). 

Above 5 kilometers the lowest pressures for the country 
were located over Sault Ste. Marie, Mich.; the pressures 
at Buffalo, N. Y., being only slightly higher. owever, 
the lowest pressures noted during the month still per- 
sisted over the Alaskan stations, where Fairbanks was 
consistently lower than Juneau at all levels (decreasing 
steadily from a difference of 11 millibars less at 6 kilo- 
meters to 3 millibars less at 15 kilometers). _The highest 
pressure in all upper levels prevailed at Miami, Fla., 
although relatively high pressures were found over the 
Southwest. 


In the lower levels November mean free-air pressures 
were higher than during the preceding month. aximum 
differences were noted at the surface, but these decreased 
slowly with altitude until no differences between the 2 
months existed at 1.5 and 2 kilometers over the East 
and Southeast; at 2.5, 3, and 4 kilometers over the South, 
Southwest and Pacific States; and from 6 to 11 kilometers 
over the northern Rocky Mountain region. Above these 
levels the November pressures were lower than during the 
preceding month. This situation was particularly out- 
standing at 8, 9, 10, and 11 kilometers, where, in several 
instances, the current month was as much as 10 millibars 
lower. Above these levels the pressure differences de- 
creased with altitude until the November pressure was 
from 1 to 2 millibars less than during October. 

At stations where radiosonde observations have been 
conducted for a full year a comparison of November pres- 
sures with those recorded in the corresponding month of 
1938 showed that consistently higher pressures prevailed 
during the current month at all levels over Omaha, Nebr., 
and Bismarck, N. Dak., a latter being compared with 
Fargo, N. Dak.) But Nashville, Tenn., Okland, Calif., 
Oklahoma City, Okla., and Sault Ste. Marie, Mich., 
showed current pressures to be higher at all levels up to 
4, 5, 6, and 9 kilometers, respectively, and lower than in 
1938 at all levels above. At Washington, D. C., the cur- 
rent year and month showed lower pressures above 2 
kilometers. 

Mean relative humidity for November was generally 
high in the lower levels and, in some cases, continued into 
the upper levels. High humidity at all levels was noted 
over Sault Ste. Marie, Mich., Washington, D. C., Miami, 
Fla., Buffalo, N. Y., and jg cat; La., while relative 
humidities were lowest over Oakland, Calif. San Diego, 
Calif., Bismarck, N. Dak., Medford, Oreg., and Oklahoma 
City, Okla. Juneau, Alaska, recorded the greatest per- 
centage of mean relative humidities at all levels. 

In the United States the temperatures at 1.5 kilometers 
(chart VIII) were lowest over Sault Ste. Marie, Mich., 
and highest over Miami, Fla., and San Diego, Calif. At 
this level the temperature over all of the country, except 
the Great Lakes ion and New England, was above 
freezing (0° C.). ber. at Fairbanks and Juneau, 


Alaska, the lowest temperatures were recorded (-12.6° C. 
and -4.5° C., respectively). Similar conditions prevailed 
at 3, 4, and 5 kilometers (charts [X, X, and XI, respective- 
ly), with the exception that Miami, Fla., became con- 
siderably warmer than San Diego, Calif., and freezing 
temperatures spread farther over the South. 
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Above 5 kilometers temperatures in the United States 
were lowest over Sault Ste. Marie, Mich., and highest over 
Miami, Fla. However, at 13 kilometers, both El Paso, 
Tex., and San Antonio, Tex., became colder than Sault 
Ste. Marie, Mich., while at 14 kilometers Miami, Fla., 
became colder than any station and continued so to the 
maximum altitude reached. The lowest mean tempera- 
ture recorded during November (-72.3° C.) occurred at 
17 kilometers over Miami, Fla. Both Alaskan stations 
became warmer than elsewhere at 12 kilometers and re- 
mained so throughout all higher levels. 

Individual minimum temperatures were lowest over the 
southern stations (Miami, Fla., —77.8° C.; Charleston, 
8S. C., —75.2° C.; El Paso, Tex., —74.3° C.; Atlanta, Ga., 
—74.2° C.; and San Antonio, Tex., —73.0° C.). All sta- 
tions south of the 35th parallel, as well as Nashville, 
Tenn., and Oakland, Calif., recorded individual low tem- 
peratures colder than —70.0° C. The warmest mini- 
mum temperatures occurred over the Alaskan stations 
(Fairbanks and Juneau, —60.8° C.). Lowest tempera- 
tures recorded over Fairbanks, Alas., occurred at 9 kil- 
ometers; over Sault Ste. Marie, Mich., at 13 kilometers; 
and over St. Louis, Mo., Atlanta, Ga., and Miami, Fla., 
at 16 kilometers. Mean freezing temperatures (0° C.) 
occurred north of the Great Lakes area at the surface; as 
far south as Pennsylvania, lower Michigan, and Minne- 
sota at the 1-kilometer level; over Maryland, the Ohio 
valley, Iowa, and North Dakota at 2 ki ometers; over 
Georgia, Oklahoma, Wyoming, and Oregon at 3 kil- 
ometers; and over southern Florida at 4 kilometers. 

In the United States and Alaska all radiosonde stations 
had lower temperatures during November than in the 
preceding month at all levels up to about 14 kilometers, 
and then warmer above. However, Billings, Mont., Bis- 
marck, N. Dak., Joilet, Ill., Miami, Fla., Minneapolis, 
Minn., Phoenix, Ariz., and Sault Ste. Marie, Mich., were 
colder during the current month at all levels. At those 
stations where radiosonde observations have been made 
for a year the current month was colder than November 
1938, at all levels over Nashville, Tenn., Sault Ste. Marie, 
Mich., and Washington, D.C. But Bismarck, N. Dak., 
and Oakland, Calif., were warmer than 1938 at all levels, 
while Oklahoma City, Okla., and Omaha, Nebr., were 
warmer only in the lower levels, and then colder above. 

Considering the season of the year November pilot- 
balloon observations were quite satisfactory as high maxi- 
mum altitudes were reached in many cases, and at all 
Weather Bureau stations in the United States balloon 
flights exceeded 5 kilometers. At 64, 23, 5, and 3 sta- 
tions individual maximum altitudes in excess of 10, 15, 20, 
and 25 kilometers, respectively, were reached. Western 
stations, as well as those in the Southeast, reached alti- 
tudes higher than 10 kilometers. Most maximum eleva- 
tions were reported on the 3d, 13th, 14th, and 28th of 
November. 

The pilot-balloon work previously conducted at Cleve- 
land, Ohio, was transferred to Akron, Ohio, beginning 
with November 1, 1939. Also, effective November 15, 
the hour of all pilot-balloon observations was changed to 
5 a. m., 11 a. m., 5 p. m., and 11 p. m., 75th meridian 
time. 

Resultant-wind directions and forces, based on 5 a. m., 
75th meridian time observations made at 1.5 kilometers 
during November, are shown on chart VIII. Over the 
eastern two-thirds of the country the winds were from 
the northwest quadrant, but in the far West the directions 
were generally from the southwest. During the current 


month the wind directions were more northerly than in 
the preceding month, except in the far West and North- 


MONTHLY WEATHER REVIEW 


423 


west. Resultant velocities were moderate; the highest 
being confined to the East a Pa., 10.7 meters 
ov second). Low velocities occu over the South, 

ifornia and western Nevada (Sacramento, Calif., 0.1 
meters per second). whe 

At 1.5 kilometers the current winds ¢*.' from nor- 
mal directions by turning northward in clockwise rotations 
over the eastern and southern portions of the United 
States. But in the northwestern portion of the country 
the winds backed away from normal by turning in counter- 
clockwise rotations so as to become more southerly than 
normal. Large clockwise departures occurred over Hous- 
ton, Tex., Nashville, Tenn., Sault Ste. Marie, Mich., and 
San Diego, Calif. Resultant velocities were lighter than 
normal over most of the country, except in the far North- 
west and the extreme East. Outstanding velocity depar- 
tures were found over Seattle, Wash., where the current 
resultant was greater than normal (+4.5 meters per 
second), and at Nashville, Tenn., where it was lower 
(—4.8 meters per second). 

The winds at 3 kilometers (chart TX) showed that 
northwesterly resultants predominated. However, along 
the Pacific coast the directions were westerly and south- 
westerly. The current directions were more northerly 
than those observed during October, except in the far 
Northwest where the November directions were more 
southerly. Resultant velocities for November were 
lowest in the far Southwest and over California. But 
elsewhere the wind velocities were higher than those noted 
at 1.5 kilometers. The highest velocity in November at 
3 kilometers occurred over Richmond, Va., (11.3 meters 
per second. 

November directions at the 3-kilometer level showed 
departures from normal that turned through clockwise 
rotations over all of the United States, except in the far 
Northwest. Large departures from normal occurred over 
Oklahoma City, Okla., San Diego, Calif., Medford, Oreg. 
and Spokane, Wash. The velocities were less than normal 
over the entire country, with the exception of the extreme 
Northwest. Outstanding negative departures from nor- 
mal were noted over Albuquerque, N. Mex. (—5.0 meters 
aerheig Cheyenne, Wyo. (—5.3 meters per second), 

aha, Nebr. (—4.1 meters per second), Nashville, Tenn. 
(—4.6 meters per second), and Boston, Mass. (—4.2 
meters per second). 

Chart X shows the resultant winds at 4 kilometers, 
based on 5 p. m., 75th meridian time observations. 
Northwesterly directions again predominated over most 
of the country ile winds from the southwest quad- 
rant persisted in the northern portion of the Pacific slope, 
northwesterly and northerly winds occurred over all but 
extreme southern California. Resultant velocities at 4 
kilometers were unusually low in the extreme Southwest, 
and a resultant calm occurred at Winslow, Ariz. The 
highest velocities were noted over the Eastern States 
(Richmond, Va., 15.9 meters per second), and the Ohio 
Valley and lower Great Lakes region (Chicago, Ill., 14.2 
meters per second). 

At 4 kilometers the winds were more northerly than 
normal over the eastern half of the country, and more 
southerly over the western portion. Departures from 
normal were outstanding at Boston, Mass., Nashville, 
Tenn., Medford, Oreg. ttle, Wash., Salt Lake City, 
Utah, and Spokane, Wash. Current resultant velocities 
were greater than normal over the eastern one-third of 
the United States and the far Northwest, but less than 
normal elsewhere (Chicago, Ill., +4.0 meters per second; 
Cincinnati, Ohio, +3.9 meters per second; Seattle, Wash., 
+3.0 meters per second; Cheyenne, Wyo., —3.7 meters 
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per er and Salt Lake City, Utah, —4.6 meters per 
second). 

Resultant-wind directions at 5 kilometers were north- 
westerly in practically all cases, except the extreme South- 
east and far Narthwest. Velocities were high east of the 
Mississippi Val y; being above 10 meters per second, in 
all but two cases. Richmond, Va., reported the highest 
velocity (18.2 meters per second). Low resultant veloci- 
ties persisted, however, in the extreme Southwest, being 
only 0:3 meter per second at Winslow, Ariz. 

The November wind directions at 5 kilometers departed 
from normal by backing in counterclockwise rotations 
over the Southeast and the Pacific coast. Elsewhere the 
wind directions departed from normal in clockwise rota- 
tions. Outstanding departures were noted at peat 
Wash., Medford, Oreg., and Oakland, Calif. Extreme 
departures from the normal velocities were noted over 
Houston, Tex. (+4.4 meters second), Medford, Oreg. 
(—3.0 meters per second), Albuquerque, N. Mex. (—5.4 
_meters per second), and Salt Lake City, Utah (—4.4 
meters per second). 

A study of wind directions and velocities at 1.5 kilo- 
meters, based on 5 a. m. (chart VIIT) and 5 p. m. (table 2) 
observations, indicated a diurnal change in the afternoon 
directions from those noted at 5 a.m. This departure 
was clockwise over the South and Southeast, and the 
central and southern Pacific and Rocky Mountain areas, 
and counterclockwise elsewhere over the country. At 
Abilene, Tex., Atlanta, Ga., Little Rock, Ark., and Salt 
Lake City, Utah, the 5 p. m. winds were more northerly 
than at 5 a. m. by wide variations, but at Reno, Nev., 
Sault Ste. Marie, Mich., and Brownsville, Tex., they were 
decidedly more a: Afternoon velocities were 
higher in the extreme southwest and Southeast, and along 
the northern border; elsewhere they were lower, particu- 
larly > Ohio valley (Cincinnati, Ohio, —2.9 meters per 
second). 

At 3 kilometers the 5 p. m. winds were more southerly 
than at 5 a. m. over most of the country with the exception 
of the Northeast and the Great Lakes region, the far 
Northwest and the extreme Southeast. e afternoon 
resultant velocities were higher than at 5 a. m. east of a 
line from El Paso, Tex., to Fargo, N. Dak., and lighter 
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elsewhere. High velocity excesses in the afternoon over 
the 5 a. m. wind speeds occurred at Washington, D. C. 
(+3.7 meters per second), Nashville, Tenn. (+3.1 meters 
per second), and Omaha, Nebr. (+3.6 meters per second). 

Table 2 lists resultant winds based on 5 p. m., 75th 
meridian time observations. Pilot-balloon flights in the 
East and Southeast show that the winds turned in counter- 
clockwise rotations as the altitude increased. This was 
outstanding at Atlanta, Ga., and Charleston, S.C. Over 
the remainder of the United States the winds turned 
generally toward the north in clockwise rotations with 
altitude, particularly over the Great Lakes region and the 
Northwest. Elsewhere it was noted that as an altitude 
of 10 kilometers was gained the winds ceased to turn 
clockwise and sty oe gradually to back in a counterclock- 
wise rotation. At this level the maximum 5 p. m. re- 
sultant velocities were noted, and the greatest pressure 
gradient (by radiosonde observations) between the low- 
and high-pressure areas (Sault Ste. Marie, Mich., and 
Miami, Fla., with a gradient difference of 26 millibars) 
was found to occur. 

Table 3 shows the maximum individual wind speeds 
observed during November. While the velocities were 
not unusually excessive, the speeds of 45.7 meters per 
second over Harrisburg, Pa., at 2,360 meters, and 75.2 
meters per second over Abilene, Tex., were high for these 
stations. 

MONTHLY MEAN ISENTROPIC CHART ' 


The mean isentropic chart, 6=302° (chart XII), for 
November 1939 is characterized by two weak anticyclonic 
eddies over the Southwest, both evidently off-shoots of 
the broad west-northwesterly current over the eastern 
half of the country. This strong current, which seems 
also to have a weak downslope motion, has effectively 
blocked the wires nt of moisture from the Gulf of Mexico, 
and is undoubtedly the cause of the almost general deficit 
in precipitation in the East. The large deficit in the 
Northwest, on the other hand, is located in a region of 
upslope motion; however, the air is unusually dry and 
ee ly this circumstance was the decisive factor in 

ecreasing the precipitation. 
| Prepared by the Division of Research and Education. 


TABLE 1.—Mean free-air barometric pressures (P.) in mb., temperatures T.) in ° C., and relative humidities (R. H.) in percent obtained by 
airplanes duri 


ing November 1939 
Altitude (meters) m. s. 1. 
Surface 500 . 1,000 1,500 2,000 2,500 3,000 4,000 5,000 
Stations and elevations in 
meters above sea level } 
R. R. R. R. R. R. R. R. R. 
P. ?. HH. P. H. P. P. H. 7. H. P. T. P. H. P. H. P. H. 
Zz 
Cooo Solo, C. Z. (15 m)...... 16) 1,010) 25.4) 24.1) 86) 903) 21.7) 84 19.1] 81) 804) 16.7) 73) 7 14.7| 65 57| 634 
Norfolk, Va. (10m)... ...... 1,025) 6. 74| 966; 8.2) 63) 900) 5.8) 60 3.9) 57) 804) 2.1) 53) 7 -3| 50 48 —10.0) 47 —17. 48 
Pearl Harbor, T. H. (6 m)-_.. 30} 1,015} 21.7) 81 19.7| 76) 905) 15.9) 81) 854) 13.0) 77) 804 123 57| 757; 10.4) 39 34) 631 
Pensacola, Fla. (13 m)....... 27; 1,024, 9.4 066; 13.3) 61) 91 11.3} 59 857) 9. 58} 807; 7.9) 48) 7 6.1) 44 41 —2.4 —8. 44 
St. Thomas, V. I. (8 m)..... 16] 1,014) 27.0) 78) 959) 23.7) 92) 906; 20.9) 85) 854) 18.5) 74) 805) 16.4) 66) 759) 13.9) 67 61| 634) 6.1) 61 
San Diego, Calif. (10 m)..... 1015 959) 17.5) 56) 904) 16.5) 40 13.5} 36) 803) 10.4) 33) 755) 7. 30 27 —3.0) .. 
Seattle, Wash. (10 m)....... 21; 1,019} 92) 82 10.2; 63 8.9) 60 6.3 3.7| 56) 754, 1. 40 
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la.—Mean free-air barometric (T.) in ° C., and relative humidities (R. H.) in percent obtained by 
November 1989—Continued 
Stations and elevations in meters above sea level 
Omaha, Nebr. Phoenix, Ariz. Antonio, Sault Ste. M 8 Wash. Ww D. 0.4 
Altitude m: (339 m.) (174 m.) Mich. (221 
y 
Zz vA Z vA 
30} 077| 12.4] 61] 90/1, 71 | 20 116/71 | 30/995! 30 1.9 | 88 1,022} 45] 75 
90/965) &1/61| 20| 960! 17.2] 57! 30 20/'965| 30| 961 | —1.9| 962| 4.2] 57 
30} 49] 30 60| 910) 11.0| 71| 30| 78| 30 5&8 | 70 905| 27] 55 
864; 184/47] 30 57| 29| 847| —3.2/ 65| 30 5.3 | 60 1.5! 
30/802) 11/46) 803) 30 29| 69/64! 705| —46/ 30 2.9 | 57 0.0| 49 
30 | 764| | 42| 64/49) 30 20| 758) 49/62] 30| 746| —68/57| 30 0.2 | 57 750| 48 
30 | 708| 41) 711) 30 28/58) 699) — 57 | 30 —2.7 | 58 —43| 49 
30 | 623 | 38| 29 | 628| 30 20| —1.3/ 30/ 614 30 —8.5 | 55 56 
30 | 47 |~15.9 | 36 | 28 | 40! 29. 80 | 29| 555 | —7.0| 46| 30 | 537 |—21.1/ 56| 28 —14.8 | 49 544 |-15.8 | 56 
30 | 478 |—23.3 | 356 | 28 | 484 |~17.7| 40| 29 46| 29| 487 45| 30 | 469 |-28.5/ 58| 28 —21.7| 46 476 |—22.6 | 54 
7,000........ 90 | 416 |~30.8 | 36 | 28 | 423 40| 20 43 | 20| 426 |-20.9/| 43 | 29/| 406 |~36.3/ 57| 28 —20.5 | 45 414 |—29.7| 56 
30 | 960 |—30.4|....| 28 | 368 |~33.4| 40| 29 20| 372|—28.2/ 43| 28 351 28 —37.5 | 45 359 |—37.4| 60 
9,000... 30 | 311 |—46.8|....| 28 | 319 |—41.0| 28 29 —35.9 | 43} 28 | 302 28 —45.6 310 |—44.7 
10,000... 90 | 267 |\—62.9 |---| 98 | 274 |~48.0 29 | 279 |—43.2 24 | 258 |—56.9 28 267 |—50. 2 
90 | 228 28 | 235 |—53.7 26 29| 240 |—50.4 23 | 220 |—59.6 |__| 28 —58.8) 229 |—54.7 
12,000... 2 | 194 |—68.2|...-| 28 | |—57.8 2 29 | 205 |—56.9 21 | 188 |—60.5 27 }.... 195 |—58.0 
13,000.......| 28 | 166 28] 171 |-60.3 24 29 | 175 |—61.4 20 | 160 |—60.5 27 —61.6 167 |—60.1 
14,000... 26 | 141 27 | 146 |—62.3 2B 28 | 149 |—64.5 16 | 136 |—60.5 26 —60.9 142 |—61.6 
96 | 120 |~61.5 |....| 27 | 124 |~64.5 20 26 | 126 |—66.8 12 | 116 |—60.6 25 —60.9 | 
16,000... 20 | 102 |—62.0 |---| 105 |—66.0 18 25| 107 |—68.2 8 —61.2 2 
9| 87 22] 89 |-66.6 10 1 9 1-86 2 
6] 84 |—63.3 7| 55 |-64.7 
8. Navy. 
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Tapiy 2.—Free-air resultant winds based on pilot-balloon observations made near & p. m. (E. S. T.) during November 1939 
[Directions given in degrees from North (N =360°, E=90°, S=180°, W =270°)—Velocities in meters per second (superior figures indicate number of observations] 


Abilene, Aeon, Atlanta, Browns- Buflalo, Burling- || Charles- ||Cheyenne,|} Chicago, || Cincin- 
ex. no Mex Ga. ville, Tex. || N.Y ton, Vt. || ton, S. C. vy0. TH. nati, Ohio 
Altitude (537 m.) a bb m,) (302 m.) (7 m.) (220 m.) (132 m.) (18 m.) (1,873 m.) (192 m.) (157 m.) 
m. 8.1. 
Di- | Ve- || Di- | Ve- || Di- Di- | Ve- Ve- Ve- Ve- || Di- 
loc- |} rec- ree- rec- | loc- loc- loe- |} ree- 
tion | ity || tion | ity || tion tion | ity ity ity ity 
303) 1. 14 2. 1,7 2. 1.7 
eae 302) 1. 2. 3. 2.6 
308") 2. 5. 6. 3.0 
323") 3. 5.7 7.0 9. 4.6 
1. 207%) 3.8 6.6 7.5 2.3 a, 6.3 
1. 283") 5.8 7.4 ‘ 4. 3.4 9. 8.5 
0. 2854) 7.1 8.4 10. 2. 5.0 10. 11.3 
1, 237") 9.8 2517) 3.3); 305) 10.4); 279!) 6.3 14. 12.1 
5.4)| 2764) 22.0 7.6 eked 


) 
Number Number 
- % ‘ of obs. R. H. of obs. P. T. R. H. 
St 
2 
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12 
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TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m, (E. S. T.) during November 1939—Continued 
Altitude | El Paso, || Havre, || Houston, | Huron, |! 195 vegas, Little || Medford || Miami, || Minter || Na oncans, 
‘ N. Car. res. Nev. Ark. Minn. Tenn. La. 
> > > > > > > PIlaAal>S > ral 
320%) 260% 3.7 190) 1.8\| 74% 0. 10") 10°) 38) 245% 1%) 1. 24 
333%) 1.8|/ 2524) 6.8) 206) 16") 343%) . 41% 241% 342%) 55% 22 
5.1|| 298") 3.1|| 257% 10.1)| 413) 24879) 3. 2. 25%| 137%] 1.8) 48% 266% 342%) 1.1/| 19%) 22 
6.0] 316") 4.4|| 271%] 11.2)| 333%] 3.2!) 27427 5. 343%) 174) 2 43%| 277] 6.9|| 200" 355") 1.5 
7.3\| 305%) 6.8) 10.6)| 4.3/| 28597] 1.3), 309") 1.7 3.0)| 38%] 275) 7.3|| 288%) 4.91) 313%) 3.4 
7.0)| 295%| 281%) 9.6)| 307! 6.6|| 28727) 7.6)| 65% 1.3)) 295%) 3. 3.7|| 206 286%) 7.0)| 200% 5.6 
8.0}| 10.6|| 275") 301!) 7.5|| 2007) 71% 1.0]! 251%) 4.0)| 297!| 6.3]| 293%] 8 297! 7.6) 2914) 7.0 
9.1|| 11.9|| 28818 §.2|| 29818] 9.6]| 20797| 9.2\| 207%) 1.7|| 3027] 10.4/| 252%) 274!) 9.0)| 303") 2077) 
8.6)| 292%) 292!3| 11.5|| 20877 11.1|| 317%| 2.3)| 290! 240%) 14.6)| 10.2 
291%) 1 293"!| 14.3|| 304%) 12.0) 351%) 258") 
Altitude | Oakland, || Oklahoma || Omaha, Reno, St. Louis, |} Salt Lake || San Diego,|| San Juan, Cnet Se Seattle, Spokane, || Washing- || Winslow, 
(meters) Calif. City, Okla. Nebr. Nev. Mo. City, Utah Calil. . ae Mich. Wash ash. ton, D A 
m. s. 1. (8 m.) (402 m.) (306 m.) (1,346 m.) (170 m.) || (1,204 m.) (15 m.) (16 m.) (198 m.) (14 m.) (603 m.) (10 m.) (1,488 m.) 
ell ell Sle ell Sie ell > 
a > a > =) > a > a > Qa > Qa a > =) > Q > a > a > a > 
2.6], 3297) 1.6]] 25179) 1. 1. 238%] 81%] 28177) 204%) 2 30%) 1a 
357] 1.3) L. | 303%) 1. 5.6]| 2017] 19195) 301") 
1.31) 8) 271%) 2 1127) 1. 4 280%] 1917) 8 2 303%) 
33177] 1.31] 4. 4. 93%] 2. 2.8]| 3.8]| 192%) 7 301%) 88)... 
0.3 2. 6. 6. 3. 20417] 198" 7 301% 1.9 - 
1.0|| 20175) 4.21) 2044] 8. 8 2. 2.5|| 208") 7 7.5 116") 1.4 
2.0]| 29129] 6.4]] 298") 9. 10. 0. 2. 7.11} 2205) 20127] 12 15377] 1.4 
2.21} 306%) 306%] 9. ll. 2. 221") 9 202) 12. 91} © 
2. 317%] 3067) 11. 6. 0. 193) 03 


TaBLE 3.—Mazimum free air wind velocities (M. P. 8.), for te: bm pasion of the United States based on pilot-balloon observations during 
ove 


Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
2 2 a 
Section 
|Direction| Station Direction Station Direction} & Station 
5 i i E 
Northeast !___..... 45.7 | NW_.--- 2,360 | 9) Harris , 45.2 4,990 | 14 66.0 | B....... 6,180 | 20 | Akron, Ohio 
East Central 37.6 | 1,690 | 10 | Cincinnati, 45.8 4,570 | 8 60.0 | 11, 640 | 16 | Greensboro, N. O 
Southeast 24.2 | 810 | Key West, | 40.4 4,950 | 24 13, 500 | 13 | Atlanta, Ga. 
} es Central *...| 41.5 | 8_....... 1,590 | 26 | Rapid City, S. Dak || 41.6 5,000 | 7 66.4 | WSW_..| 21,030 | 27 wens Cit Dak. 
41.3 | SW_____| 1,240 | 10 | Indianapolis, 48.8 6,000; 8 64.0 | WSW_..| 10,400 | 10 | Wichita, 
Central 28.9 | SSW__..| 1,390; 9 City, || 31.4 5,000 | 24 75.2| WNW..| 12,750 | Abilene, Tex. 
North east 45.2) W 1,940 | 10 | Havre, Mont 43.5 3,950 | 10 44.0 | NW__-.- 7,700 | Billings, Mont. 
West Central | 22.7 | NNE-.. 760 Oak 33.7 3,220; 7 58.5 | NNW__.| 11,030 | 27 | Redding, if. 
Southwest *.__..... 21.7 | WSW_..| 2,370 El! Paso, Tex 49.0 4,800) 5 52.0} WNW_.| 12,160] 4] Albuquerque, N. Mex. 


1 Maine, Vermont, New Hampshire, ae, Rhode Island, Connecticut, A... Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except E] Paso), and western 


West sout thern Ohio, Kentucky, eastern Montana, Idah Washin d Oregon. 
ware, Marylan nia, nia, sou’ ontana, 0, 
Tennessee, and North Carolina. * Wyoming, Colorado, U aurea Nevada, and pouthen California. 
3 South Carolina, Georgia, Florida, and Alabama. * Southern California, Nevada, Arizona, New Mexico, and extreme west 
4 Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. Texas. 
§ Indiana, ‘a, Nebraska, Kansas, and Missouri. 


Llinois, low 
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TABLE 4.— Mean altitudes and temperatures of significant points identi- 
fiable as tropopauses during November 1939, classified contdiie to 
the potential tem ures (10-degree intervals between 290° and 409° 
A.) with which they are identified. (Based on radiosonde observa- 
tions) —Continued 


San Antonio, Tex, | Seult Marke, Spokane, Wash. 
ol a8 
a wo 
| 
Potential temper- a a 
Ss E Ss : 
Zz = Zz = Z = 
“Cc. 
290-299. 4 6.6 |—43.8 1 6.7 | —42.0 
ll 8.3 |—651.2 7.8 | —46.0 
22) 10.0 |—58.9 14 9.4) —51.4 
13 9.9 |—46.5 16 | 10.9 |—62.9 10.7 | —57.6 
330-339... 11.3 |—53.9 119 |—64.0 13} 11.7] —62.5 
350-350............- 15 | 13.5 |—63.7 13.2 | —62.0 
380-389. ..........- 7| 15.9 |—69.4 13.6 |—56.0 15.1] —63.0 
390-309... 5| 16.5 |—70.6 15.6 |—67.0 1] 15.4] —62.0 
Weighted 12.9 |—59.9 10.0 |—58.1 11.2 | —57.8 
Mean is potential 
temperature 
(w ted)_...... 351.8 318.1 330. 7 
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RIVERS AND FLOODS 


{River and Flood Division, in charge) 
By Bennett Swenson 


Drought conditions continued — November 1939, 
over most of the country and record low stages for the 
month were established at a number of stations. No 
floods were reported. 


WEATHER ON THE ATLANTIC AND PACIFIC OCEANS 


{The Marine Division, 1. R. TANNEHILL in charge] 


NORTH ATLANTIC OCEAN, NOVEMBER 1939 
By H. C. Hunter 


Atmospheric pressure.—Pressure averaged higher than 
normal over the west-central, south-central, and south- 
eastern portions, Diptera the southeastern. It was 
lower than normal over the extreme northwestern area. 
From the parallel of 40°, north latitude, southward the 
pressure almost everywhere averaged higher during the 
second half of the month than it had during the first half. 

The extremes of pressure noted in available vessel 
reports are 1,035.6 and 965.1 millibars (30.58 and 28.50 
inches). The high mark was noted on the American 
steamship Narbo, during the forenoon of the 23d, near 
46° N., 32%° W. Table 1 indicates a slightly higher 
reading on shore at Horta, occurring on the 24th. The 
low mark was noted on the American steamship Lafayette, 
at 6 p. m. of the 5th, near 55° N., 10° W. 


TABLE 1.—Averages, departures, and extremes of atmospheric pressure 
(sea level) at selected stations for the North Atlantic Ocean and its 
shores, November 1939 


Average | Depar- 
Station pressure ture Highest | Date | Lowest | Date 
ibars | Millibars | Miilibars Millibars 
Julianehaab, Greenland !____- 995.9 —5.1 1,016 14 967 4 
Lisbon, Portugal #_........... 1,023. 8 pe 5 1,034 | 16,17 1,010 4 
1, 023. 5 2 1, 036 24 1,010 6 
Belle Isle, Newfoundland !_._| 1,007.5 —.6 1, 033 22 983 7 
Halifax, Nova Scotia. 1,016. 2 Tt 1, 4 909 | 1,17 
Nantucket 1,019.3 1.7 1, 034 4 996 1 
1,021.7 +3.1 1, 031 10 1,007 20 
1,013.6 —2.0 1,019 16 1, 006 4 
Key West. 1,017.6 +1.0 1, 024 27 1,012 19 
New Orleans. ...............-| 1, 022.7 +3.4 1,034 27 1,012 18 
1 For 26 days. 
3 For 25 
Nortr.—All data based on a. m. observations only, with com from 
best available normals related to time of observation, except Key West, Nan- 


tucket, and New Orleans, which are 24-hour corrected means. 


Cyclones and gales —The North Atlantic seems to have 
been about as stormy as in an average November, but the 
first half was stormier than the second half, and the final 
5 days appear to have been nearly free from important 
storms. 

Two instances of winds of hurricane force were reported, 
the first by the Danish steamship Nevada, on the 12th, 
near 51° N., 36° W., and the second by the American 
steamship Lafayette, on the 15th, approximately at 40° 
N., 38° W. inds almost as intense, namely, of force 11, 
were noted by three vessels during the first week of the 
month, two of these being over the eastern part of the 
ocean, while the third was over waters to southward of 
Newfoundland, in connection with the disturbance of 
tropical origin which is mentioned elsewhere in this issue. 
A fourth instance of force 11 wind was noted, not quite a 
+ sl a the month ended, in the vicinity of Sable 

and. 

Tropical disturbance.—Elsewhere in this Review ap- 
pears an account of the disturbance which started within 
the Tropics, late in October, and advanced slowly at first, 
crossing eastern Cuba on November 4, then moved 
awiftly northeastward till at last the morning of Novem- 
ber 8, when it was central to the eastward of Labrador. 

Fog.—Remarkably few reports of fog have been re- 
ceived. No portion of the North Atlantic is indicated to 
have had fog on 4 or more days, but two 5° squares are 
known to have had some on 3 days each. e occur- 
rences for one of these, at the southern tip of the Grand 
Banks, were on widely scattered dates, but all the dates 
were within the period 11th to 16th in the case of the 
other square, which was in the northwestern Gulf of 
Mexico, 25° to 30° N., 90° to 95° W. 

No fog whatever was reported near the coast of North 
America between Nova Scotia and Cape Hatteras, where 
there usually is a little fog during November. The re _ 


of the Grand Banks seems to have had less than 
normal amount of November fog. 
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OCEAN GALES AND STORMS, NOVEMBER 1939 
lowest barometer ended| Lowest tion of | and force n | Shifts of wind 
Veesel ee No. | barom. | Wind | of wind and high- | near time of 
fl vera- | eter | When | at time of est force | lowest barom- 
vos gale | lowest ba- of wind eter 
Latitude ber ber | 
NORTH ATLANTIC 
OCEAN Milli- 
or of bars 
Tusealoosa City Am. 49 40N. | 25 10 W. 1 1 | 1,000.7 | NW....| NW, 9.... NW, 9.... 
City of Alma, Am. 8.3... 50 06N. | 34 46.W. 2 3] 901.5] W,9......) NW....| W, W-wNw. 
Bentialn Havana, Am. 23 OO N. | 82 21 W. 2 4| 1,014.2] NNE.. NNE; 7... NRE; 7... 
Veendam, Du. 8. 8...... 149 57 N. | 28 18'W. 2 3} 988.9] SW.._.| W,7...... WNW, 10.| SSW-WNW. 
Amapala, Hond. 8. 8- 18 37N. | 76 05 W. 2 3] 97.3] ESE, i0_- ESE, 10.. | ES-E. 
Rotterdam, Du. M. 8... 46 11.N. | 20 1 4| 995.3| NW_...| WNW, W_| Nw, 1... 
Olancho, Am. 8. 8. 118 20 N. | 87 02 W. 3 4/ 1,014.2) NW. W, 7. 
Vermont, Am. 8.8_. 27 18 N. | 76 04 W. 2 4/ 1,012.9 7 
Kansan, Am. 8. 8 19 18N. | 74 42/W. 4 4 | 1,005.1 
City of Alma, Am. 8. 8. .| 47 26N. | 40 21 W. 3 6 991.9 
Veendam, Du. 8. 8.....- “| 48 42.N. | 38 15 W. 4 5| 987.9 
Tusealocea City, Am. 45 12N. | 37 24W. 4 6 993. 2 
Margaret Lykes, Am. 21 OON. | 75 15 W. 4 998.6] NE, 8.....| SE-NE. 
Collamer, Am. 8. 8...... 48 55N. | 25 50W. 4 977.0| WSW-.| SW, 7..... N, 10.....- wsw-sw 
Nankai Maru, Jap. M.8. 49 34N.| 5 30W, 4 8| 975.3| NW._.| W,9.._.| 8-W. 
Vacuum, Am. 8. 8...... 37 34.N. | 73 53 W. 5 5| 995.3 | NNE..| NNW, i0 NNW, 10.| NNE-NW. 
Excello, Am. 8. 38 54.N. | 70 00W. 5 5 | 1,004.4 | ESE, 10...| ESE-S 
Atlantic, Am. 8.8..._.. 29 40N. | 69 53 W. 5 6 | 1,000.4 10 
Jolee, of 40 OON. | 72 30 W. 5 5 992. 2 
An. 54 35N. | 10 10W. 5 7} 965.1 
Delfina, Am. 8.8. __... 27 00N. | 71 00 W. 5 5} 993.2 
Schoharie, Am. 8. 8.__.. 45 13N. | 20 4 985.4 
Veendam, Du. 8. 8._.... 143 30. | 55 06 W. 7 7] 995.5 
Mevania, Am. 8. 8...... _| 24 44N,. | 80 33 W. 9 10 020.7 
Lubrafol, Belg. M. 8... 44 17N. | 42 12.W. 10 ‘992.9 
Collamer, Ass. 44 11N. | 44 44W. ll 989. 5 
Nevada, Dan. 8.8...... 51 20N. | 36 10 W. ll 14| 2976.3 
Bacchus, Du. §. 8... _- 19 42.N. | 65 42 W. 16 | 1,011.2 
Laws Luckenbach, Am. 12 18N. | 78 18 W. 14 16 | 1,011.2 
Tanimbar, Du. M. 8...- 38 54N. | 65 54 W. 14 15 | 1,010.2 
Lafayette, Am. 8. 8_... 40 10N. | 38 45 W. 14 16 | 1,001.0 
Gateway City, Am. 8. 8. 42 24. | 33 36 W. “4 16 | 1,003.4 
Beemsterdijk, Du. 8. 8 48 34N. | 45 15 W. 18 19 | 995.8 
Wacosta, Am. 8.8 _._.. 50 20 N. 1 45 W. 18 19 | 1,007.5 
Beemsterdijk Du. 42 58N. | 68 32 W. 21 22 | 1,005.8 
Narbo. Am, 8. 8 47 OON. | 30 48 W. 2 22 | 1,018.6 
Cayuga, U. 8. C. G.....] On patrol......}.......-.«.-..... 42 24N. | 59 00 W. 24 26 | 1,016.9 
Nemaha, Am. 8, 8._...- 36 06N. | 62 36 W. 25 25 | 1,001.0 
Statendam, Du. 8. 48 42.N. | 28 12 W. 29 29 | 996.6 
NORTH PACIFIC 
OCEAN 
Atlantic City, Am. 8. 8. 14 S4N.| 9634W. | 431 1,010.2| E___... ENE, E-NNE-ENE 
Nyhorn, Nor. M. 1512N.| 9600 W. 1 2 NE____| NE.6.__.. NNW, E-NNW. 
Dakotan, Am. 8. 1436 N. | 93 12 W, 4 4 NNE..| NNW, 4_.| NNW_| N, NNW-E. 
of, San Francisco, 1536.N.| 9824 W. 5 1,011.9 NNE, 
Jap. M.8 149 51 N. | 17737 W. 7 8| 983.6] SSE___.| SSW, 5_... W, ssw-w. 
Bank Light- | On station.....|................. 48 33 N. | 12500 W. 7 8 | 1,006.4 | 8.......| W,7._.... NW, 8....| NW-W-NW. 
ship, . ds. 
Memphis City, Am, 8.8 1350 N. | 9506 W. 7 8 | 1,013.2 | NE_.._| N, 8.......| NNE__| N, 9..-...- NE-N-NE. 
Swiftsure Bank Light- | On station 48 33 N. | 125 00 W. 9 10 | 1,011.2 | SE... SSE, 8._....| SE-SW. 
ship, 
Thor i, Nor Ye 10 00 N. | 127 10 W. 10 10 | 1,007.9 | ENE__| ENE, 6_.- ENE, 7... 
Tai Yang Nor. M. 8.. 48 24 N. | 17100 W. ll 11 | 1,001.0 |......_.- SW, ESE, 8____ 
L. P. St. Clair, Am, 8. 8. 1532.N.| 9539 W. 12 12 | 1009.0 | NE; 7____. NNE, 8._.| NNE-NE-W. 
Am. §. 8..... 4700 N. | 12442 W. 12 | = 
Nordbo, Dan, M.S... 40 36 N. | 150 42 12 14 | 1,003.6 | 
H. D. Collier, Am. 8.8 14 18N.| 9505 W. 13 14 | 1,009.1 | ENE__| N,7_.....| NNW_| N, NE-NNW. 
Texmar, Am. 8. 8....... 11507 N.| 9554 W. 13 14 | 1,008.8 | NE.._.| NE, 6....- NE-N. 
Maru, Jap. 43 30 N. | 16006 E. 15 W,8 
Toyama Maru, Jap. 49 24 N. | 17242 W. 14 15 SSE._..| SE, 7...... WNW, 10.| SE-W-WNW. 
Syoyo Maru, Jap. 8. 8.. 42 48 N. | 171 24 W. 15 15 10 s-WNW 
Satartia, Am. 8. 8 50 00 N. | 16206 W. 14 16 WSW-SE. 
+ tebe Am. 8.8 1324N./ 9142 W. 16 16 N 7 
Nordbo, Dan. M. 8____- 4242 N. | 16248 E. 15 16 8. s-WNW. 
Laura, Maersk, Dan. 4100 N. | 17300 W. 15 16 10....| SW-WNW. 
Syoyo Maru, Jap. 8. 8. 4236 N. | 15500 W. 17 17 SW....| SW, 12.__. SW, 12....| SW-Wsw. 
Sanuk! Maru, Jap. M. 8. 46 30 N. | 167 30 W. 18 18| NNE-NNW. 
Satartia, Am. 8.8.....- 49 42 N. | 137 12 W. 19 19 SSE, SSE, 9__..| SE-S. 
Brajara, Nor. M. 41 18 N. | 159 12 W. 21 22 NNW, 6.. NNW, 9..| N-NW 
Taketoyo Maru, Jap. 45 35 N. | 145 30 W. 22 NW, 7... NE-NW-W. 
West ira, 1555N.| 9351 W. 23 23 NE....| NE, 6..... NW, 8.... 
Am. 8.8... 1312N.| 9100 W. 24 ESE, 3___. NE-ESE. 
San Simeon, Am. 8._.|.....do 1500 N.| 9306 W. 25 26 NNW NW,'3___. NW-NNW. 
Bengkalis, Du. 8.8... 36 40 N. | 17453 W. 25 26 NW....| NW,9.__. NW, None 
Kaimoku, Am. 8.8.__.. Balboa 14 18N. | 9200 W. 28 28 | 1010.5}... WNW, 3.. NNE, 8._.| WN NW-N, 
Montanan, Am. 8. 11446N.| 9312 W. 29 NNW..| WNW,2_ NNW, 7..| WNW-NNW. 
kalis, Du. 8. 8... 3724N.|15118W.| 30 30 W......| WSW,'5_- WSW; 10_| WSW-W. 


He 
1 Position approximate. 
Barometer uncorrected. 
eee * Lowest reading at regular observations; barometer probably lower between observations, 
October. 
i! 
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NORTH PACIFIC OCEAN, NOVEMBER 1939 
By E. Hurp 


Atmospheric pressure.—There was a marked deepening 
of the Aleutian Low since the preceding October, but its 
average location had changed very little and it was still 
central in the western Gulf of Alaska. The average at 
Kodiak was 994.0 millibars (29.35 inches) which was 7.0 
millibars (0.21 inch) below the normal of the month. 
Subnormal pressures continued to the eastward and 
southward along the Alaskan coast. 

In middle latitudes, from the west coast of the United 
States southwestward to Midway Island, pressure was 
generally high—from normal to above normal. To the 
westward of Midway, the belt of high pressure continued 
to the China coast. 


TABLE 1.— Averages, departures, and extremes of atmospheric pressure 
at sea level, North Pacific Ocean, November 1939, at selected stations 


Depar- 
Average 
Stations pressure ture from | Highest Date Lowest | Date 
Millibars | Millibars | Millibars Millibars 

int Barrow_...........- 1,013.6 —2.0 1, 033 ll 999 24 
Dutch 1,001.6 —0.4 1,018 26 979 7 
1,004.8 +2.8 1,027 26 985 4 
994.0 —-7.0 1,009 7 983 
1, 003. 7 —4.1 1,020 6 986 ll 
1,017.6 2.7 1, 029 27 1, 003 13 
San Francisco. 1,019.0 0.0 1,025 30 1,011 25 
1,012.3 +0. 1 1,015 7 1,010 | 12-13 
Honolulu................- 1,016.3 —0.3 1,021 20 1,911 B 
Midway Island... ._...-.- 1,021.7 +3.1 1, 026 9-10, 21 1,013 30 
1, 009. 7 —1.5 1,012 15,17 1,006 1,20 
1,010.0 —0.2 1,014 15, 26 1.005 | 7-9 
Hong Kong.....-...-...-- 1,015.9 —-L4 1,024 29, 30 1, 006 23 
1,017. +2.4 1, 025 29, 30 1,010 
1,016. 2 +10 1, 023 2, 27 1, 000 19 
Petropavlovsk__.......... 1, 004. -Li1 1,028 20 976 26 


NotTE.—Data based on 1 daily observation only, except those for Juneau, Tatoosh 
Island, San Francisco, and Honolulu, which are based on 2 observations. Departures 
are computed from best available normals related to time of observation. 


Extratropical cyclones and gales.—So far as reports indi- 
cate, November was stormier than October only in eastern 
waters of the North Pacific. Between about longitudes 
130° and 155° W., no winds of force as high as 8 were 
reported in October but several of higher force than 8 
occurred in November. The stormiest part of the ocean 
was that lying between about 150° W. and the 180th 
meridian. No gales of consequence, however, were 
reported from extratropical waters during the first few 
days of the month. 

On November 6 a rather deep cyclone lay over the 
western Aleutians. At 4 p. m. the Japanese motorship 
Koryu Maru, near 50° N., 178° W., had a barometer of 
983.6 millibars (29.05 inches), with a strong southwest- 
erly wind. During most of the afternoon of the 7th, 
near 50° N., 172° W. the ship was in a westerly gale of 
force 11, decreasing to force 9 late at night, and contin- 
uing of about the same force until late in the afternoon of 
the 8th, at which time the ship had advanced to about 
165° W. During the 7th and 8th rough weather covered 
a large extent of ocean south of the Aleutians. On the 
9th the storm moved into the Gulf of Alaska (barometer 
at Kodiak, 983 millibars—29.03 inches) and along its 
eastern extremity at times oe the 10th to 14th, fresh 
gales occurred in Washington and Oregon coastal regions. 

The middle days of November were in general the 
stormiest of the month, with three cyclones in progress. 
Gale areas were of wide extent, particularly on the 15th 
and 16th, accompanied by low barometer readings in 
higher middle longitudes, which continued until the 18th. 
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The earliest of the three cyclones was centered near the 
Kuril Islands on the 13th, and a little to the eastward on 
the 15th, after which it disappeared from observation. 
On the 13th the Norwegian motorship Nordbo had a west 
gale of force 9, with moderately depressed barometer, 
oear 41° N., 151° E. On the 15th two ships reported 
= within the region 42° to 44° N., 160° to 163° E. 

he stronger, of force 10 from the south, was experienced 
by the motorship Nordbo. 

The other two storms were first observed as of consider- 
in middle longitudes on the 15th, one over the 
central Aleutians, and the other to the southward on ths 
middle steamer route. The paths of these disturbancee 
converged as they went eastward, and a pnmeond merged 
on the 17th about midway between the f awaiian Islands 
and the Gulf of Alaska. During the 15th and 16th several 
ships encountered fresh to whole gales between 35° N. 
and the Aleutians, longitudes 160° and 175° W. Among 
them the Danish motorship Laura Maersk, near 41° N., 
173° W., on the 16th, had a low barometer reading of 
965.5 millibars (28.51 inches), with a west gale of force 9 
changing to a gale of force 10 from the southwest. 

On the 17th the principal gale region of the storm lay 
between 35° and 45° N., 150° and 160° W., and within 
this region that day the heaviest reported wind of the 
month occurred. e Japanese steamer Syoyo Maru had 
full storm to hurricane gales from about 10 a. m. to 6 

.m., with lowest barometer 971.2 millibars (29.68 inches) 
in 42°36’ N., 155°00’ W. 

From the 19th to 22d scattered gales of force 9-10 were 
encountered along the northern and middle routes between 
135° and 160° W. The lowest barometer reading of the 
month, 958.0 millibars (28.29 inches) was read on board 
the Japanese steamer Taketoyo Maru on the 22d, in 45°35’ 
N., 145°30’ W., accompanied by a northwest wind of 
force 7, but preceded by an east gale of force 10. 

Thereafter the most important of the few scattered 
gales reported in west longitudes was from the west- 
southwest, force 10, experienced by the Dutch steamer 
Bengkalis near 37° N., 151° W., on the 30th. The ship’s 
lowest barometer was 993 millibars (29.32 inches). 

In east longitudes, during the last decade of November, 
local gales of force 8 were met on the 22d and 23d in about 
30° N., 157° to 165° E. From the 25th to 27th heavy 
storm conditions affected northern Japanese waters, the 
Sea of Okhotsk, and the extreme western part of the 
Bering Sea. Gales of force 8 to 9 were reported by several 
stations along the coasts. 

Tropical cyclones.—Elsewhere in this issue of the 
Review is an account of several depressions and one 
typhoon that occurred in the Far East during the month. 
The account was prepared by the Reverend Bernard F. 
Doucette, S. J., of the Weather Bureau at Manila, P. I. 

Tehuantepecers.—Pronounced Tehuantepecer weather 
was unusually frequent in the Gulf of Tehuantepec during 
November 1939. The month had 13 days with northerly 
winds of force 7 to 10, which much exceeds the record of 

revious November occurrences of the past 16 years. 

ales of force 7 occurred on the 13th, 16th, and 29th; of 
force 8 on the Ist, 2d, 4th, 23d, 26th, and 28th; of force 9 
on the 5th, 8th, and 14th; and of force 10 on the 24th. 
A special account of the Tehuantepecer of the 24th appears 
elsewhere in this issue of the Review. 

Fog.—There were only a few scattered occurrences of fo 
on all the ocean west of longitude 135° W. With approac 
to the California coast, fog became more frequent, and in 
coastal waters was reported by ships on 14 days. Ships 
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— the Washington and Oregon coasts reported it on 
ays. 


TEHUANTEPECER OF NOVEMBER 24, 1939 
By E. Hurp 


During the afternoon of November 24, 1939, an anti- 
cyclone of considerable magnitude lay central over the 
southern part of the United States, with a southward 
extension over the Gulf of Mexico, a pressure condition 
especially favorable for the production of the overflow 
type of norther in the Gulf of Tehuantepec known as the 

The American steamer Columbian was ing near the 
shore from east to west across the Gulf of Tehuantepec and 
‘ caught the strong force of the blow. In a special report of 

the gale made for the Weather Bureau saa vessel’s 
observer, Second Officer William E. Brown, several inter- 
esting meteorological points mentioned are worthy of 
presentation. 

At local noon the ship was in latitude 15°50’ N., longi- 
tude 93°45’ W., with a wind from the northeast, force 2, 
barometer 29.90. The sea was smooth, with a moderate 
northwest swell. At 12:20 p. m., there was a slight shift 
of the wind to north, force 6, then a decline an hour and a 
half later to force 3 from the same direction. At 3:30 
p. m., in 16°07’ N., 94°32’ W., the wind changed to north- 
west, increasing, and rising to force 10 at 4:15 p. m., later 
ory hauling into north. At 10 p. m., in 15°44’ N., 
95°44’ W., the wind was northeast, force 4, diminishing. 

The following paragraphs are excerpts from Officer 
Brown’s report: 

The sky was nearly overcast at noon, with cirrus and altocumulus, 
which moved from the north slowly. As the vessel approached the 
head of the Gulf, the clouds disappeared directly overhead, leavi 
a clear sky in the wake of the wind, but with the same type 
clouds perceptible on either side of the Gulf. At all times there 
were heavy cumulus clouds lying in the pass of the mountains from 
where the wind issued. 

The first wind encountered shortly after noon apparently was a 
side blow, diverted in the mountains and passing to the east of the 
Chimalapa Region, while the full force of the norther was not 
encountered until farther west, when it descended from the westward 


of the Chimalapa Region. 
The sea increased with the wind, the waves reaching a height of 


about 10 feet. With the increase in the sea, the swell disappeared 
noon. The seas being very short, the vessel 
no water. 


From 5:30 p. m., in latitude 16°08’ N., longitude 94°53’ W., the 
air temperature dropped from 82° to 74°, and the sea tem ture, 
from 84° to 68°, remaining so until 6:30 p. m., in 16°05’ N., 95°02’ 
W., when sea rose again to 82° and air began to rise. 

The barometer was entirely normal during the period and showed 
only the usual 4 p. m. low. 

In connection with the severe Tehuantepecer weather 
described in the foregoing, it may be added that, according 
to Weather Bureau records for the 15-year period 1924— 
1938, November (closely followed by January) is the 
month of most frequent norther gales (force 8 to 12) that 
occur in the Gulf of Tehuantepec during the season Octo- 
ber to April. Practically one-fourth of the entire number 
reported by ships during the period have been experienced 
in November. 


TYPHOONS AND DEPRESSIONS OVER THE FAR EAST, 
NOVEMBER 1939 
By Bernarp F. Dovcerrs, 8. J. 


[Weather Bureau, Manila, P. I.] 


Depression, November 4-9, 1989.—This disturbance first 
appeared about 300 miles east of northern Mindanao, 
from which locationit moved rapidly in a west-north- 
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westerly direction toward Samar. A slight inclination to 
the west during the early morning hours of November 5 
brought the center to a position about 30 miles south- 
southeast of Marinduque. Then, during the day, there 
was a change to the northwest for about 60 miles and 
finally, during the evening hours, a shift to the west- 
northwest as the center pased over Batangas Province. 
It entered the China Sea during the night of November 5-6. 
The four days, November 6 to 9, saw the depression incline 
to the north and northeast and finally disappear over the 
regions southwest of Formosa. 

On November 5, when the depression center was about 
50 or 60 miles southeast of Manila, and changing its course 
toward Batangas Province and the China Sea, a typhoon 
situation developed over central and southern Luzon. 
Late in the forenoon the low clouds began to move very 
fast from northwesterly and northerly directions; the 
wind became gusty up to 48 k. p. h. at the Observatory; 
and the sky had all the appearances indicating the existence 
ofa typhoon close at hand. Yet the pressure at the Observa- 
tory was not low and did not give many indications that 
it would fall. In the writer’s opinion, it was merely a 
minor surge of air from the north intensified by the circu- 
lation of the depression and the proximity of the moun- 
tains (Mount Banahao and Mount Maquiling). There was 
very little activity south and southwest of the depression 
center, a factor which made it doubtful whether or not a 
real typhoon was present. However, there were a few 
stations that reported minimum values rather low, which 
were caused by local effects due to the proximity of the 
mountains mentioned above, in the opinion of the writer. 
For example, Santa Cruz, una Province, had a mini- 
mum pressure value of 747.70 mm. (996.8 mb.) at 4 p. m. 
Lucena, Tayabas Province, reported 748.7 mm. (998.2 mb.) 
at 2p.m., November 5. Ambulong, Batangas Province, had 
a value of 749.87 mm. (999.7 mb.) at 4 p. m. of that day. 
Winds were from the northwest and north quadrants at 
Santa Cruz, but from the southwest and west-southwest 
at the other stations, force 5 to 8. Canlubang, Laguna 
Province, had westerly winds, force 5, but the pressure 
did not become lower than 750.77 mm. (1,000.9 mb.). 

The only aspect of the upper winds to mention is the 
advance of a weak southwesterly current from Medan, 
Sumatra Island, to Zamboanga, P. I., from November 1 
to 4. Then, when the depression center formed (Novem- 
ber 4, morning map) and moved toward the my nee 
there was an extensive sector of air flowing from the 
southwest. The velocities, however, were weak, and no 
intensification resulted, except for the pressures and 
winds mentioned above. In the China Sea, the dis- 
turbance was of minor importance as far as available 
information shows. 

Depression, November 6-13, 1989.—Forming about 500 
miles east of Mindanao, a ee moved west-north- 
west, then north, inclining slig tly to the north-northwest 
as it moved to higher latitudes. It recurved to the north- 
east November 10 when about 250 miles east of Isabela 
Province and gradually inclined to the east-northeast 
during the next 3 days. November 13, it passed about 
200 miles south of the Bonins, apparently weakening, and 
the next day its center, only a low pressure area acco 
to available data, was east of the 150th meridian. 

Typhoon, November 18-26, 1989.—The morning and 
afternoon situation east of Mindanao, November 18 
showed the presence of a depression which either form 
rapidly over these regions or had developed near or over 
the Western Caroline Islands previously. It moved 
northwest about 250 miles and then inclined to the west- 
northwest or west-by-north, increasing all the time to 
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typhoon intensity. It crossed southern Samar and north- 
ern we hog during the afternoon and evening hours of 
November 19, moving in a west-northwesterly direction. 
It was located close to and northwest of the Island of 
Panay on the morning of November 20, proceeding west- 
northwest and passing south of Mindoro Island and a 
short distance north of Culion. November 21 and 22 
saw the storm move toward Hainan Island, but it re- 
curved to the north and northeast after passing about 120 
miles north-northeast of the Paracels. This recurvature 
began during the evening hours of November 22, and the 
morning of the 23d found the storm moving toward the 
locality of Hong Kong. It passed over the Colony at 
4 p. m., moving east-northeast and continued during the 
night to move toward the Formosa Channel. November 
24 and 25 saw the storm pass over the southern part of the 
Formosa Channel, and most likely over southern Formosa 
on its way to the Pacific Ocean. It gradually weakened 
and no trace of it could be found on the afternoon maps 
of November 26. 

This = was violent over a small area and moved 
rapidly. The center passed over Guiuan, Samar Pr., 
where the minimum pressure was 738.74 mm. (984.9 mb.) 
at 3:00 p.m. (November 19). Tacloban, Leyte, recorded 
its minimum at 5:47 p. m., the value being 739.84 mm. 
(986.4 mb.) with east winds, force 7. Capiz, on the 
northern shore of Panay Island, had 736.07 mm. (981.4 
mb.) as its lowest pressure, occurring at 2:15 a. m., No- 
vember 20, with north-northeast winds, force 4. It must 
be noted that at 2 a. m. the station had its strongest winds 
during the passage of the storm, namely, force 10,from the 
northeast. Culion, Palawan Pr., had a minimum value 
of 749.04 mm. (998.7 mb.) about noon of the same day as 
the storm passed about 50 or 60 miles north of the station. 
Over the China Sea, there were no ships near the center. 
The S. S. Ruys and the S. S. Tjibesar were south of the 
course of the typhoon as it entered the China Sea, and 
their observations coincided with the data obtained from 
the Philippine stations and also showed definitely that 
the storm was not r ing to the northeast near the 
a Over Hong Kong, the pressure at 0800 
G. M. T. was 29.22 in. (989.5 mb.) with southeast winds 

e greatest loss of life during the passage of the 
ves over the Philippines was due to the sinking of 
the motor boat Rosario, near Carnada Island, Masbate, 
with 48 persons perishing. Two persons survived to 
report the fate of the boat. One man was reported missing 
at meee, ~E Samar, and it is supposed that he was 
drowned. perty loss was great in Samar, Leyte, and 


Capiz provinces. 

receding the appearance of the depression center on 
November 18, there was a steady advance of the southwest 
current, first at Medan on November 15 when the upper 
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winds changed to the southwest quadrant, and then 
at stations of the Straits Settlements and finally at 
Zamboanga and Tarakan, the morning of November 18. 
Menado pilots were not received regularly but it seems 
that the upper winds over this station did not change to 
the southwest and west quadrants until the afternoon of 
November 17. Then, as the depression formed and in- 
tensified, November 18 and 19, a complete sector with 
southwest quadrant winds formed covering Mindanao 
and the southern Visayan Islands and extending to 
Medan and very likely to southern Borneo. This oc- 
curred as the yay moved toward Samar. The 
sequence of pilot balloon ascension —— clearly shows 
the merging of the advancing current of air from the south- 
west with the winds circulating around the storm center 
east of Mindanao. Over Manila, the upper winds backed 
from the east to the northeast as the depression intensified 
and moved toward Samar. In this case, the pilots 
showed that there must be activity in the storm centerata 
time when pressure values and surface wind forces were 
unable to indicate such development. Then, when the 
storm was in the China Sea and moving along a west- 
northwesterly course toward Hainan Island, the pilots 
over northern Indochina stations were excellent in show- 
ing that those stations were in no danger. For there was 
always flowing a west quadrant current aloft, due to the 
HIGH over China, which seems to have prevented the ap- 

roach of a typhoon. The pilots reported from Hong 

ong during these days, when the typhoon was in the 
China Sea, were short ascents and not regular, so that at 
the ® aoe writing, it is impossible to discuss the effect 
of the air currents over that station upon the course of 
the typhoon. 

Depression, November 22-27, 1939.—This depression 
formed east of Mindanao and moved a short distance 
toward the northwest reaching the ocean regions about 
250 miles east of southern Samar, where the center re- 
mained stationary until it filled up, November 27. Dur- 
ing these days it was apparently of minor importance, yet . 
it was a threat to the archipelago, because of possible 
intensification. 

The upper winds during these days showed activity 
from the southwest, but the easterly current, as indicated 
~~ Guam pilots, was weak. Over the regions southwest 
of the depression center, Menado had southwest and west 

uadrant winds, likewise Balikpapan and Bandjermasin 

when they reported), but Medan and the Straits Settle- 

ments showed that the current was steady and rather 
strong. This southwesterly current was checked and 
then overcome by a strong outbreak of cold air from 
northern China starting November 25 and covering the 
whole of the Philippine archipelago by the morning of 
November 27, when the depression was reported as filled 
up or moving northeast away from the Philippines. 
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CLIMATOLOGICAL TABLES 
CONDENSED CLIMATOLOGICAL SUMMARY 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with 
| dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by 
Sit the several headings. 

age The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and 
the greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 

have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 
: Tasie I.— Condensed climatological summary of temperature and precipitation by sections, November 1939 
{For description of tables and charts, see Review, January, p. 29] 
Temperature Precipitation 
Monthly extremes Greatest monthly Least monthly 
Tn. In. In. 
Alabama 52.4 12 || 0.85 |—2. 56 2. 65 
Arizona. . -| 53.2 2 |} 1.20] +.21 3. 45 
Arkansas 48.8 15 || 3.36) —.38 6. 81 
‘ Oalifornia............ 53.5 29 || .43 |—1.93 2.39 
87,7 19 -26 | —. 52 1.12 
Florida.............-..] 62.9] —2.1 | Bustis............. 90} 12] 24 | 128 || 1.35 | —.84 3. 68 
62.6 | —1.9 | Moultrie.......... 27 . 82 |—1.79 2. 76 
38.3 | +2.8 73 17 . 33 |—1.70 2.30 | 13 stations............. .00 
41.9; —.2 Sstations.......... 73 28 || 1.32 |—1.26 2.82 | 14 
Indiana. ..............] 41.0 | —1.3 | 2 stations.......... 75 6 || 1.45 |—1. 58 2.36 | 70 
74 27 || .51 |—1.09 1.70 | 12 stations 
-| 4.3 | +11 80 3 .83 | —.44 2.87 | 4 stations_ -00 
Kentucky 43.6 | —2.8 79 27 || 1.16 |—2.23 2.75 | Lo 
56.6 | —2.2 85 5 || 3.41 | —.41 11.83 -61 
Ant Maryland-Delaware..| 43.5 | —1.6 | Great Falls, Md...) 75 29 || 1.30 |—-1.16 2.63 | Aberdeen, Md_-_---.- 33 
Michigan............. 36.2 | +.1| 68 26 || .82 |—1.69 3.72 | 4 
Minnesota. ...........| 35.4 | +5.8 | Marshall.........- 75 10 . 06 |—1.08 -60 | 3 stations._............ 
Missiesippi...........- 62.2 | —2.9 | 17} 15 1.50 |—2.08 3.97 | Waynesboro. .19 
43.5 | Jefferson City..... 78 9 | 3 stations............. 12} —.09 85 
Nebraska. . 40.7 | +3.4 | Albion. 70 | 13 | Nengel (near) 2|| .04| —.71 | Falls 1,31 | 70 00 
Nevada .| 43.0 | +3.1 | Beatty............ 2! Wells 18 | —. 33 Ranger | 1.73 | 4 00 
tation. 
New England... 34.9 | —3.1 | Norwalk, Conn...| 66 | 18]! Bangor, Maine_- 26 || 1.06 |—2.36 | Falmouth, Mass----- 2.94 | Durham, N. H-__.----- 15 
New Jersey. ..........| 41.5 | —2.1 | 78 | 16| Lay 26 || 1.86 |—1,32 | 3.63 | Phillipsburg. 
New Mexico.. 41.9) —.5 oir 89 | 24/ Eag 20 || .62 | —.02 | Frijoles 1.79 | 00 
anch. 
New York..........--] 35.0 | —3.0 | 2 stations.......... 72] 10 | McKeever... —5| 14 || 1.59 |~1.39 | -46 
North Carolina... ... 46.9 | —3.0 | Beaufort..........| 82] 12] Mt. Mitchell_........ 13 6 || 1.90 | —.75 | 5.76 | Hot 65 
North Dakota._._.....| 34.9 | +82 | Wahpeton........ 741 184 10 -03 | —. 56 | 2 - 14 | 18 . 00 
Ohlo 40.3 | ~—1.1 | 2stations..........| 75 | 10] 15 | 127 .97 |—1.72 | London (near) - 1.95 | MeConnelsville. .23 
Oklahoma. ... -| 48.4 | —1.3 | 86 8 | 10] !3 |} 146] —.54 | 4.66 | 
Oregon 2 . 52 |—3.13 | McNamurs- 5.90 | 6 00 
Pennsylvania -.. 39.7 | —1.6 | 3 stations __....... 76 | 10 | 3 11 | .97 |—1.87 | 3. 20 .....5...- 23 
South Carolina... 60.4 | —3.4 | 84 | 11) Longereek (near).....| 20 6 || 1.07 |—1. 25 | 2.04 | Calhoun 16 
ae South Dakota... .... 39.0 | +5.8 | Wagner. 78} 14} 2 2 —. 61 Ranger Sta- 15 | 40 stations. 00 
on. 
45.8 | —2.7 | 60] 10] 3stations............| 15] |) 1.58 |~1.96 | Union City.......... 42 
$4.1 | —3.0 | 2stations..........| 90] 11 | 26 || 2.01 | —.17 | 
40.7 | +3.2 do - 38 | Woodruff............| —4} 18 14 | —.79 | -94 | 8 00 
44.1 | —2.4 | Diamond Springs | 77 |'17 | Burkes 13} 29 219) —.23 | Big Meadows... 5. 57 bl 
Washington........... 42.2 | +2.9 | 73 |'21 | Benton 12 —2.42 | Cle 19.36 | 3 . 00 
West Virginia......... 40.8 | —2.4 |.....do.............| 80 | 2 10 |! 27 96 |—1.77 | Knobly Mountain 3.18 | . 38 
35.7 | +2.3 | 70 | 17 | Willow Reservoir....| 6] 28 36 |—1.46 | 1. | 3 4 
-8| 26 01 | —.69 | Dome 19 | 64 . 00 
Alaska (October)......| 27.4 | —2.8 | Latouche 66 |! 16 || 4.65 |+1.10 | Little Port Walter_.-| 38.08 | 
Hawaii 71.0) —.7 | Mana (Kauai)....| 90 22 | 43} 18 || 848] K 
Puerto Rico.... 77.0 +.6 Dos Bocas........| 96 | 13 | 58 | 15 || 8.05 | +.92 | La Mina (El Yanque)_| 27.24 | Central San Francisco_| 1.45 


! Other dates also. 


~ 
if 
3 
abs 
i 
Pat 
ig 


435 


MONTHLY WEATHER REVIEW 


TaBLE 2.—Climatological data for Weather Bureau stations, November 1939 


NovemBer 1939 


= = ASE GB ASR KF S 


\ 


+ 


|S anoy ig 118 8 
= ‘ 
e10ur JO S H ' = 
AN 
=] = 
< 
a 
< 


z 
+ 

= 


} 
4 
5 
‘a? 


437 


MONTHLY WEATHER REVIEW 


TABLE 2.—Climatological data for Weather Bureau stations, November 1939—Continued 
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TasLe 3.—Data furnished by the Canadian Meteorological Service, November 1939 


Pressure Temperature of the air Precipitation 
above 
Station | Sea level 
Stations reduced | reduced | Depar- Depar- | Mean Mean par- 
1, 1919 || “ mean | to mean {ture from meas ture from| maxi- mini- Highest | Lowest Total | ture from enowiall 
of 24 of 24 normal min. +2 normal mum mum normal 
hours hours 
Feat In In. In. oF, °F. oF, oF. In. In In. 
nce, Newfoundland. ............ 35.3 —2.1 41.1 29.5 53 19 2.10 —3.49 
Cape Briton Island... 45 29. 78 29.91 —0. 05 37.4 —-10 42.7 32,2 63 25 2.09 —2.99 1.6 
Nova 8cotia* 29. 99 43.7 31.5 55 24 wh 
Y armouth, Nova Scotia i 65 29. 92 30. 08 +. 03 37.8 —2.4 43.4 32.2 55 21 1.17 —2. 87 2 
Charlottetown, Prince Edward Island.. 38 29. 88 29.97 +.01 34.8 -12 39.8 29.8 59 22 1.43 —1.96 2.5 
Chatham, New Brunswick. ...... 28 29. 86 29. 97 —.O1 30.7 -L5 38.5 22.9 59 3 - 94 —2.44 4.2 
Father Point, Quebec. 20 30. 02 30. 03 +.07 29. 2 34.3 24.1 49 . 33 —3.01 1.4 
Doucet, Quebec. .__.. 1, 236 28. 75 30. 16 +. 16 9.6 —4.2 28.5 10.8 42 —-13 45 —2.14 1.5 
Montreal, Quebec. .. 187 20. 04 30. 16 +.14 32.6 -.5 37.9 27.4 52 4 1. 58 —1.89 1.0 
236 29. 80 30. 18 +. 16 30.1 —2.2 38.6 21.6 56 10 1. 06 —1. 64 3.1 
Kingston, Ontario.... 285 29. 89 30. 21 +.17 33.6 —2.8 41.4 25.8 60 12 .79 —2.13 3.6 
‘Toronto, Ontario. ..... 379 29. 80 30. 22 +.17 36.9 -.7 43.4 30.4 62 20 - 32 —2.44 = 
Cochrane, Ontario... ..... 23.6 +.2 3L.1 16.2 46 —1.37 4.3 
White River, Ontario... .. 1, 244 28, 82 30. 20 +. 21 25.9 +3. 2 35.8 16.0 4s -5 .49 —1.97 3.4 
London, Ontario... ............-- RON 29. 33 _ 35.0 43.2 26.8 60 17 —2.44 1.3 
Southampton, Ontario _.._.. 4 656 20. 48 30. 19 +.17 35.4 —-13 43.1 27.7 53 13 1. 63 —1.92 5 
Parry Sound, Ontario. ONS 29. 51 30. 21 +. 20 32.1 39.6 24.6 52 6 1, 22 —2. 86 -3 
Port Arthur, O44 29, 48 30. 22 +. 20 +4.2 39.7 23.0 52 8 —1.20 
Winnipeg, Manitoba. .................. 760 29. 27 30. 16 +.07 31.0 +9. 2 41.6 20.5 61 5 . 06 —1.02 -2 
Minnedosa, Manitoba 1, 690 28. 28 30.15 +.10 31,2 +9.5 42.2 20.1 60 . 03 —.87 
La Pas, Manitoba : pantie 860 29. 08 30. 08 +.10 23.9 +6.5 33.1 14.7 51 —15 .72 —.08 3.5 
Qu’ Appelle, Saskatchewan... 32.8 +10.4 42.8 22.7 61 -3 —. 84 4 
Moose Jaw, Saskatchewan 37.0 +12.8 48, 2 25.8 65 3 15 —.47 8 
Swift Current, Saskatchewan 2, 392 27. 22 30. 09 +. 08 38.3 +12. 2 49.6 27.0 64 3 —.51 = 
Medicine Hat, Alberta. ...............- 2, 365 27. 51 30. 04 .00 42.0 +12.0 56.9 27.1 68 ll .O1 —. 68 1 
Calgary, Alberta. — indoles 3, 540 26. 31 30. 05 00 40,1 +13.7 51.8 28.4 63 15 -23 —. 51 2.0 
Banff, Alberta 35.8 +11.9 43.1 28.4 52 15 1.06 —.39 = 
Prince Albert, Saskatchewan. 1,450 28. 46 30. 08 +. 04 25. 6 +7.0 36.0 15.3 54 —18 90 +. 02 8.2 
Edmonton, Alberta... .__...... 2, 150 27. 56 29. 96 |... 33.6 +7.9 42,2 25.0 51 12 3.5 
Kamloops, British Columbia... ....... 1, 262 28.72 30. 09 +.07 43.5 +7.9 49.3 37.7 28 . 53 —.39 .0 
Victoria, British: Columbia Givaninine 230 29. 83 30. 08 +. 02 48.4 +3.8 52.2 44.7 59 42 4.17 —. 90 .0 
Estevan Point, British Columbia. ...._- 20 29. 98 30. 00 .00 49.6 +4.4 53.4 45.7 60 37 31.74 +19. 73 0 
Prince Rupert, British Columbia... 170 20. 57 29. 76 33 18. 63 +5. 90 0 
LATE REPORTS FOR OCTOBER 1939 

46.4 +0. 6 52.2 40. 6 61 25 8.43 +5. 08 0.0 
Quebec, Quebec... ......-. 206 29. 62 29.95 —0. 06 44.6 +L 1 51.1 38.1 69 22 4.77 +1.30 
Montreal, 187 29.77 29. 98 —.04 47.0 +.4 54. 2 39.7 71 21 3. 58 +. 30 
Calgary, ‘Al 3, 440 26. 29 30. 03 +.04 36.5 —5.4 47.5 25.5 68 2.97 +2.32 16.1 
4, 521 37.0 -17 45.6 28.5 63 -7 3.96 +2. 87 30.0 
Battleford, Saskatchewan 1, 592 28.17 20.94 —.04 37.2 —2.8 48.0 26.3 70 0 —.15 3.9 
Kamloops, British Columbia Gath adl 1, 262 28. 69 30. 05 +.02 46.0 —16 53.6 38.4 70 20 -92 +.27 2.0 
Estevan Point, British Columbia... 20 30. 06 30.09 +.10 49.5 -.3 54.3 44.7 61 33 12. 42 +1.02 .0 
Prince Rupert, British Columbia_. 170 29. 76 29. 95 +.06 46.6 —.6 51.9 41.4 60 30 14. 69 +2. 37 -0 


TABLE 4.—Severe local storms, November 1939 
(Compiled by Mary O. Souder from reports submitted by Weather Bureau Officials) 


The table herewith contains such data as has been received concerning severe local storms that occurred during the month. A revised list of tornadoes will in the Uni 


~~"*Observations taken at Royal Canadian Air Force Station. 
No severe local storms reported for November 1939. 
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